Identification of PUMA as an estrogen target gene that mediates the apoptotic response to tamoxifen in human breast cancer cells and predicts patient outcome and tamoxifen responsiveness in breast cancer.
Recognition of the pivotal role of estrogen in the aetiology of breast cancer has led to the development of antiestrogens (AE), such as tamoxifen (TAM) as effective therapies for the treatment and prevention of this disease. However, despite their widespread clinical efficacy, response to AEs is often short-lived, and acquired or innate therapeutic resistance remains a major obstacle in the successful treatment of breast cancer. Thus, delineating the intracellular pathways that mediate the cellular response to estrogen could potentially lead to new, more effective approaches to the treatment of breast cancer, particularly endocrine-resistant disease. Here, we have identified the BCL-2 homology 3 (BH3)-only, pro-apoptotic regulator, PUMA (p53 upregulated modulator of apoptosis) as an estrogen target gene that is acutely downregulated in response to estrogen in breast cancer cell lines, independently of their p53 status. PUMA is transcriptionally upregulated following treatment with TAM, and knock down of PUMA expression in these cells attenuates the apoptotic response to TAM. Furthermore, low PUMA expression in breast carcinomas is significantly associated with breast cancer-specific death (P=0.0014 and P=0.0115, for mRNA and protein, respectively), and worse outcome in TAM-treated patients (mRNA, P=1.49e-05). These findings suggest that the dysregulation of apoptotic signaling pathways such as those executed through PUMA, can significantly impact on both the progression and therapeutic responsiveness of breast cancer. Moreover, they provide a convincing rationale for exploring new therapeutic approaches involving endocrine and non-endocrine therapies that target apoptotic pathways as an effective strategy for tackling endocrine refractory disease.